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ABSTRACT

MAINTAINING MOBILITY ON A HIGH-TECH BATTLEFIELD by Maj John
M. Carmichael, USA, 47 pages.

New technology is making the battlefield increasingly
lethal. Precision guided and brilliant munitions linked to
real-time and near real-time intelligence is threatening
battlefield mobility. Maximizing tha capabilities of these
new munitions and reconnaissance systems will require
an effective command and control structure and doctrine. We
must also find ways for maneuver forces to maintain mobility
on the battlefield.

This monograph examines the dynamics of combat power
with a focus on how mobility, freedom of action, and tempo of
operations is achieved or maintained. The impact of modern
technology is a key variable in analysis. The monograph uses
each of the four elements of combat power--maneuver,
firepower, protection, and leadership--as the framework for
discussion. The monograph looks at some techniques to
compensate for the changing nature of the battlefield and
makes conclusions about how these changes will affect the
employment of force.
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I. INTRODUCTION

The inability to maneuver effectively at the tactical and

operational levels can result in the type of deadly attrition that

characterized most of World War One in France. New technology is

making the battlefield increasingly lethal. Precision guided

munitions and brilliant munitions linked to real-time or near

real-time intelligence can kill, damage, disrupt or destroy

personnel and equipment in shorter periods of time and at greater

ranges than ever before. Just as firepower is becoming more

lethal and more responsive our maneuver organizations are becoming

larger and more unwieldy.

Changes in technology are occurring at an increasingly ra;id

rate making some systems obsolete shortly after fielding.

Understanding the dynamics of combat power and how they shape the

nature of the battlefield will help reduce confusion and guide us

on the correct path to future weapons development, doctrine, and

organization. The dynamics of combat power allow us to think in

functions instead of weapons. In an age of increasing

technological change when new weapons are constantly developed and

improved, thinking in functions will help us maintain the

necessary mental flexibility to understand how to accommodate

change. We cannot allow our minds to become rigid by thinking in

terms of separate arms. 1 The dynamics of combat power are

critical since, as FM 100-5, Operations, says they:
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...decide the outcome of campaigns, major operations, battles,
and engagements. Combat power is the ability to fight. It
measures the effect created by combining maneuver, firepower,
protection, and leadership in combat actions against an enemy
in war.

2

The dynamics of combat power gain their effect from their

symbiotic relationship. A force's fighting potential is

determined by its ability to combine the dynamics of combat power

in the environment in which it is being used. However, as new

technology is brought into the force structure in che form of

weapons and equipment, the capabilities and relative strength of

each of the dynamics may change. The contest between airpower and

air defense, armor and anti-armor are examples of these changes.

This paper examines the dynamics of combat power with a focus

on how mobility, freedom of action, and tempo of operations is

achieved or maintained. The impact of modern technology is a key

variable in the analysis. The monograph uses each of the four

elements of combat power--firepower, maneuver, protection and

leadership--as the framework for discussion. Conclusions about

the effectiveness of current doctrine and the changing nature of

battle will be developed as a result of the discussion.

II. MANEUVER

Maneuver is the movement of forces in relation to the
enemy to secure or retain positional advantage. It is the
dynamic element of combat--the means of concentrating forces
at the critical point to achieve the surprise, psychological
shock, physical momentum, and moral dominance which enable
smaller forces to defeat larger ones. 3
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At the operational level of war "maneuver seeks a decisive

impact on the conduct of a campaign. It attempcs to gain

advantage of position before battle and to exploit tactical

successes to achieve operational results." At the tactical level

"maneuver seeks to set the tdrms of combat in a battle or

engagement. It is the meano of gaining and sustaining the

initiative, exploiting success, preserving freedom of action, and

reducing the vulnerability of friendly forces. At both levels,

effective maneuver is vital to achieving superior combat power."'4

Maneuver is the dynamic element of combat power. It is the

means of achieving a decision. Maneuver combines direction,

movement, and mobility in relation to the enemy.
5

Direction provides an orientation and focus for maneuver of

the force. The force must be oriented on objecti7e points of

maneuver and decisive Doints. These provide an orientation for

maneuver in the form of an axis of advance and objectives.

Direction determines, to a large extent, the positioning of

logistics, corat, and combat support units.

It is important to distinguish the difference between

manieuver, mobility, and movement.

Movement is the motion in any direction, for any purpose,
by a force of any size. Friendly movement may or may not be
influenced by enemy activity or location. As a calculus, it
considers the size of the force to be moved, the available
means of movement, and the friction imposed by the medium of
movement (land, sea, air).6
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The key factors which comprise mobility at the operational

and tactical levels are different. "Soviet writings on

operational art include flexibility in deciding when and where to

accept battle, speed of mission acoomplishment, ;'d thp ability to

shift directions quickly as fundamental to mobility."'7 The

flexibility in deciding when and where to accept battle is

"freedom of action". The speed of mission accomplishment is

"tempo" and the ability to shift directions quickly is "agility".

At the tactical level mobility is related more to the

structure of the instrument than to the conditions in which it is

used. According to General Creighton Abrams "There is some

confusion as to just what makes mobility in the ground elements of

the Army.... but mobility, if it is to be effective, is made up of

a complex balance of factors. The essential factors of mobility

are equipment, organization. communications, command structure,

and logistical organization. ''8 We will look at some of the

elements of tactical mobility as they apply to the ctructure of

the force, as well as the operational aspects of mobility; tempo,

agility, and freedom of action.

Combat power is the potential fire and maneuver effect that

can be actually applied against an enemy. It is applied in the

mediums of space and time. Time, space, and force have a

dialectic relationship. To limit this discussion I will restrict

the analysis to specific aspects of time, space and force. The

issues covered will be: the historical relationship of space and
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tie-, time as it relates to the attack and defense, time as it

relates to tempo, and time as it relates to windows of

opportunity.

The relationship of tire; space, and force has changed over

time. In the mid-seventeenth century the range :nd lethality of

weapons were limited. That required forces to be concentrated in

space and time. As weapon lethality drove battlefield dispersion,

the capability of fire delivery systems had to change. As forces

dispersed, weapons had to compensate by increased range and

lethality. This caused a fundamental change in the nature of

warfare. The change was not easily perceived. In World War One

the organization and tactics in France at the beginning and the

end of the war were radically different. Initially France and

Germany tried to fight a decisive Napoleonic battle on grand

scale. The increased size of armies and their expansion in both

space and time prohibited the conditions necessary for such a

battle. This change, and others, created the need for an

intermediate level between strategy and tactics--operational art.

Tukhachevsky's solution to the expanded battlefield was the

use of the simultaneous or "deep" operation. The deep operation

was an attempt to achieve the same effect as the Napoleonic battle

through a rapid compression of space and time. Mechanization was

the key which provided the means to achieve operational

compression. Figure 1 shows the Napoleonic battle which was

concentrated in space and time, represented by Block A, and the
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expanded battlefield of the twentieth century battlefield

represented by Block B.

The relatively short range of weapons and maneuver forces

could not compensate for the battlefield's expansion in space.

The decisive battle could be achieved, however, through the

operational compression of time through simultaneous operationr In

depth. Thus, time became the dominant element of modern

operational warfare.

I

SPACE (DEPtH)

FIGURE 1: THE HISTORICAL RELATIONSHIP OF

SPACE AND FORCE 9

The relationship of time, space, and force are different for

the attacker and the defender. While Clausewitz's assertion that

unused time accrues to the defender may still be valid, time must

also be fought for and becomes an increasingly important

resource. 1 0 The relationship of battlefield tempo is also

different for the attacker and the defender. Figure 2 shows the

goals of the attacker and defender as they relate to tempo.

The offense in Figure 2 includes the offensive portion of the
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defense. The defender uses concentrated firepower to attrit the

attacking forces. The attrition is aimed at the disruption and

disorganization of the enemy's forces in order to control the flow

of the battle by creating favorable force ratios and destroying

his ability to maneuver effectively. In order to control the flow

of the battle the defender must slow the battle's tempo.

MISSION TOOLS MEANS METHOD GOAL

disrupt
concentrated disjr°int

defense---firepower---control -------- slow tempo--destruction
attzition

offense--maneuver---destabilize ------increase ---- destruction
protected disorganize tempo
offensive
power
annihilation

FIGURE 2: THE GOALS OF OFFENSE AND DEFENSE

The attacker uses a different method to destroy the enemy.

He uses protected offensive power to facilitate maneuver, achieve

annihilation, and keep the defender from defending or

transitioning to the offense. Achieving conditions for

annihilation of the enemy requires the destabilization and

disorganization of the defense. To maximize the disruption and

disorganization of the defense the attacker maintains the highest

possible operational tempo. In this manner he degrades defensive

tempo. That is to say, he disrupts and disorganizes the defense

faster than the defender can react.

Simultaneous operations are the concentration of forces in
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time to compensate for the inability to concentrate in space.

Along the line of operations from the area of concentration to the

final operational objective, battles and engagements are fought.

"To a large extent, the duration of these battles will depend on

how quickly these units can attain their assigned tactical

objectives. When combined, the duration of these tactical actions

will have a significant effect on the overall tempo of the

operation. ,,ll

A SMAKT*OUCN

9 EWCOL4TER WITH TACTICAL REffVES

C 4COUNTER WITH OPERArI[NAL REERV[E

I C,A \ ,"\ , C ,\
I- / -_ /

/ B

T I ME

FIGURE 3: RELATIONSHIP OF TIME TO BATTLE INTENSITY.12

Simultaneous operations seek to compress the battles,

represented by the dotted line in Figure 3, in time by attacking

rapidly throughout the depths of the enemy's defenses. Optimally,

the three peaks will be compressed into one peak as shown by the

solid single curve. The capability to use real-time intelligence

prepares the way for the rapid maneuver of forces and fires

through the depths of the enemy's defenses.
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The compression of battles in time to a single violent peak

is perhaps achievable only in theory. If it is possible at all,

it would be accomplished using strategic surprise coupled with

nuclear weapons or perhaps through the "near nuclear" effects of

modern munitions. 13 It does provide a rationale for the importance

of synchronization, however.

Attacks by fire only in the depths of the enemy's defenses

achieve only temporary advantages unless they decynchronize the

enemy's forces through the destruction or disruption of a

battlefield operating system or operational function (i.e. air

force). In any case decisive success can only be achieved when

firepower is combined with maneuver. The tempo of the maneuver

force is a critical element of success. The attacker tries to

raise the operational tempo as high as possible while the defender

tries to slow or control the tempo of the battle in order to

create the favorable correlation of forces needed for successful

transition to offensive operations.

"Tempo, or more precisely tempo of execution, is nothing more

nor less than operational rate of advance."'14 It applies to

offensive action both by the attacker and the offensive element of

the defense. Also inherent in tempo is the application of combat

power. The ability to achieve superior combat power at the

decisive place and time is critical to the maintenance of tempo.

The direction or line along which the force is applied is key to

maintaining favorable correlations of forces and attainment of

9



decisive points. On the extended battlefield, tempo is an

essential element of success. The World War One battlefields of

France were tied to the endurance and speed of the individual

soldier, and many times supporting fires and logistics could not

support more than a limited advance because the ground and roads

were turned into quagmires.

The two German operational offensives of the First World
War (in 1914 and 1918 ) had only just failed to achieve a
decision. And they had evidently failed because their overall
tempo was too slow. The punches were telegraphed in
preparation and laboured in execution; as a result, the
defende despite his own sluggishness, was able to blockthem.,1 5

Technology provided the solution to increase protection and

tempo of operations thus restoring mobility to the battlefield.

Mechanization, aircraft, and radios provided the tools to

significantly increase the tempo of operations through the

combination of concentric and irruptive maneuver. The tempo of

operations in Poland, 1939 and France, 1940, are a shocking

contrast to the tempo of operations in World War One. An

operational tempo higher than the defender can accommodate will in

itself cause disruption and disorganization. The defender will be

forced to commit any forces available to buy time to maintain the

coherence of his defense. Compared to a concentrated,

synchronized reaction, this piecemeal commitment of forces makes

it easier for the attacker to maintain superiority at the decisive

point. The higher the tempo of operation the less time is

available for action. Windows of opportunity for offensive

10



transitions get smaller and the importance of minutes and seconds

increases.

Figure 4 describes the relationship of tempo and time. The

importance of the relationship is the opportunity for action

afforded to the antagonists. The higher the tempo the less time

an opponent has to react. The slower the tempo the more time an

opponent has to react and execute effective counter operations.

In other words tempo determines the size of windows of

opportunity.

RELATIONSHIP BETWEEN TEMPO AND WINDOW OF OPPORTtJNITY

TIME

WINOOM OF OPPORTUNITY NARROUWS AS OPERATIONAL TEMPO INCREASES

FIGURE 4: THE RELATIONSHIP OF TEMPO AND TIME
16

If an opponent is normally capable of operating at tempos

associated with Block One, the goal of deep and simultaneous

operations is to force him to operate at a lower tempo of

operation such as Block Two. A significant advantage can be

11



gained by maintaining a high operational tempo while slowing the

enemy's tempo. By maintaining a higher operational tempo than the

enemy several actions can be accomplished before the enemy can

react. The disruption of command and control, fire support, and

reserves are some of the actions that will reduce an opponent's

tempo of operation.

Higher tempos of operation require units capable of operating

in narrower windows of opportunity. Surprise and possession of

the initiative also have an impact on the relative size of the

windows of opportunity. The opponent with the initiative will

normally cause, or be capable of acting at, the beginning of an

opportunity window. The size of the reacting opponent's window of

opportunity is a function of his ability to anticipate and

improvise through the use of branches and contingency plans. The

ability to act in a given window of opportunity is primarily a

function of intelligence and agility of the force. The reacting

opponent must go through the OODA loop (Observe, Orient, Decide,

Act) before he can take advantage of the time available in a

window of opportunity. Surprise further decreases the time

available in a window because it delays OODA loop initiation

through its impact morally, cybernetically, and physically. The

relative time available in a window of opportunity is demonstrated

graphically by the bars in Figure 5.
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OPPONENT WITH INITIATIVE

REACTING OPPONENT

== = VICTIM OF SURPRISE

FIGURE 5: THE RELATIONSHIP OF SITUATION TO THE RELATIVE SIZE

OF WINDOWS OF OPPORTUNITY.

The size of a window of opportunity can be enlarged by

reducing the time required to execute the OODA loop. Contingency

plans, branches, and drills are examples of techniques which can

be used to increase the time available for action or reduce

reaction time. To execute these techniques, and concurrently

achieve higher operational tempos, requires more agile units and

organizations. Anticipation and improvisation are essential to

operations at or against high tempos of operation. The attacker

must have an organization capable of acting at the greatest

possible velocity. Tbp defender must use all means possible to

slow and preferably control the enemy's tempo in an order to gain

time to establish a favorable correlation of forces at the

decisive point.

The defender for hip part must rely on high transitional

velocity, the speed at which he can transition from the defense to

the offense. If the defender is forced to commit forces piecemeal

in an effort to gain time it is to the advantage of the attacker.

A maxim underlying Jomini's fundamental principle of war is, "To

maneuver to engage fractions of the hostile army with the bulk of

one's forces. ,17 The opponent who can operate faster is the one

13



who has the best opportunity to dictate the tempo. The ability to

dictate the tPmpo of operations combined with superior agility

will facilitate the gaining and maintenance of the initiative.

Initiative i= the freedom to act.

Agility is the ability to change direction in response to a

changing situation and "to act faster than the enemy [which] ... is

the first prerequisite for seizing and holding the initiative."18

Acting faster than the enemy allows us to operate at higher tempos

and, therefore, in narrower windows of opportunity.

Such greater quickness permits the rapid concentration of
friendly strength against enemy vulnerabiLities. This must be
done repeatedly so that by the time the enemy reacts to one
action, another has already taken its place, disrupting his
plans and leading to late, uncoordinated, and piecemeal enemy
responses. It is this process of successive concentration
against locally weaker or unprepared enemy forces which
enables smaller forces to disorient, fr lment, and eventually
defeat much larger opposing formations.

As FM 100-5, Operations, states: "Agility is as much a mental

as a physical quality."2 0 The leader--supported by the cybernetic

structure which transmits his will and the physical structure

which executes it--provides the mental quality. His mental

flexibility, ability to read the battlefield, make good decisions

based on limited information, and think on his feet all contribute

to agility.21 The ability of the organization to anticipate,

improvise, collect, process, and act on information contribute to

the agility of the cybernetic structure. The physical aspects of

agility are found in the equipment, organization, communications,

and logistical organization of the military instrument.

14



At the tactical and operational levels the ability to move

forces, concentrate combat power at decisive points, maintain

support, and execute effective command and control are all

essential for achieving victory. The degree to which a commander

can accomplish these tasks is a function of resources and freedom

of action.

Land battles are fought in the mediums of the air and ground.

Each has an impact on the other. Control of the air is essential

to freedom of action on the ground. Air defenses can protect a

force but they do not substitute for control of the air. On the

ground freedom of action is affected by the enemy terrain,

weather, and friction. An operational and tactical commander uses

airpower, firepower, and maneuver to restrict his adversary's

freedom of action through close and deep operations.

A commander often must fight for freedom of action since his

opponent will try to deny it to him. The struggle for freedcm of

action in the air is embodied in the air campaign. The struggle

for freedom of action on the ground is embodied in the development

of plans which synchronize multiple operating systems, arms, and

services. In both mediums, freedom of action is critical to the

ability to maneuver. One of the key aims of battle is to disrupt,

destroy or neutralize the enemy's ability to restrict our freedom

of action.

Advances in technology have made achieving freedom of action

more complex and difficult. Possession of freedom of action,

15



especially when the enemy is denied it, provides a commander with

a significant advantage. For these reasons it is essential that:

At both levels [operational and tactical], the principal
targets of deep operations are the freedom of action of the
opposing commander and the coherence and tempo of his
operations.

22

Freedom of action is not all the commander needs. He also

needs an instrument capable of achieving a decision. On a

battlefield characterized by simultaneous operations throughout

the depths of fri-ndly and enemy areas of operation, an agile

force capable of synchronizing friendly action, while

desynchronizing the enemy, will be capable of seizing the

initiative and establishing the conditions for victory. Current

technology provides the capability to link accurate and lethal

fires to real-time intelligence. This poses significant

problems--as well as significant capabilities--for the maneuver

forces.

An important aim of the air campaign is gaining air

superiority. This has traditionally been almost exclusively an

air force operation. Aircraft, tactical ballistic missiles,

drones, remotely piloted vehicles, air defense artillery, and

surface to air missiles, provide the means necessary for maneuver,

fires, and protection in the air medium. To maintain effective

control of the air, and protect the maneuver force on the ground,

there must be a strong link between air force, air defense, and

fire support.

Air power provides the operational commander with a

16



significant capacity to apply fires in his area of operations.

Aircraft can go great distances in short periods of time. That

gives the operational commander the ability to achieve surprise

and rapid concentration of effort. They have greater flexibility

than other fire delivery means, but require more mission planning

and coordination time. With air superiority, an advantage in use

of time, speed, and range of operations develops for one

combatant. Although difficult to adjust rapidly to mission

changes, air power is a primary operational meanrs of delaying,

disrupting, diverting, and destroying forces on the battlefield.

It is also a means of reconnaissance.

As the range of delivery systems increases, targets once

vulnerable only to air power become vulnerable to ground launched

fires. This does not mean that these fires will replace air

power. They can, however, cooperate with air power; and by doing

so, make air power both more effective and more survivable. To

increase aircraft survivability and effectiveness, closely

coordinated ground fires can suppress air defense systems and

networks (Suppression of Enemy Air Defense or SEAD) and, to some

degree, disrupt and destroy airfields and support facilities.

Success in the air dimension requires a centralized targeting

system able to coordinate operations in two time frames. In one

time frame the system uses real- or near real-time intelligence

for command and control, and the immediate attack of critical

targets. 2 3 In the other, it consolidates all available

17



intelligence over time, builds a deliberate picture of the enemy

in order to locate high pay off targets and key C31 nodes, then

applies the best available resources (air delivered or ground

launched) to achieve desired results.

A relative balance between maneuver, firepower, and

protection is essential to mobility on the battlefield. Victory

requires that forces first reach the point of decision and then

maintain a favorable correlation of forces at that point.

Mobility is essential to ground success; History has illustrated

this point many times. Two examples demonstrate the point. The

tank was developed to restore mobility to the World War One

battlefield and combined arms formations were reintroduced in

Israeli doctrine after Egyptian anti-tank missiles stopped pure

tank units.

Mobility on the ground depends to a large degree on the

freedom of action in the air. It is worth noting Rommel's

assessment of British command of the air and its effect on ground

operations prior to the battle of Alam Halfa.

From the command point of view he would gain the
following advantages:

a) Through his total command of the air, he alone would
have access tu complete and unbroken reconnaissance reports.

b) He would be able to operate more freely and boldly,
since he would be able, by use of his air-power, to break up
the approach march and assembly and indeed every operation of
his opponent, or alternatively delay them until he himself
had had time to take effective counter measures.

c) As a general rule, any slowing down of one's own
operations tends to increase the speed of the enemy's. Since

18



speed is one of the most important factors in motorised
warfare, it is easy to see what effect this would have.2 4

An important element of mobility is the commander's freedom

of action. Freedom of action on the ground is attained by

successful synchronization of battlefield operating systems. The

systems--aviation, maneuver, engineer, fires, combat service

support, air defense, intelligence and electronic warfare, and

command control and communications--provide the means for mission

accomplishment. An important element not associated with tempo or

battlefield operating systems is unconventional warfare.

Unconventional warfare can have a significant impact on freedom of

action. Examples ot this are: Lawrence of Arabia's actions around

Deraa to prevent Turkish reinforcements from reaching the battle

area and partisan warfare in Russia which drew forces away from

the front, cut down resupply, and destroyed critical material.

Battlefield operating systems provide the means to protect

and to strike. They protect by preventing enemy battlefield

operating systems from affecting friendly freedom of action. They

strike by destroying the enemy's capability to restrict friendly

freedom of action. Striking battlefield operating systems was

probably first accomplished by doing such things as "silencing

enemy batteries" to facilitate maneuver. Technological advances

and expanded time and space factors have made this task more

complex. For example, prior neutralization of enemy air forces
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became almost a prerequisite for successful major operations in

World War II.

Attacking battlefield operating systems requires timely,

detailed information combined with fires and/or maneuver. The

effect of disruption, destruction, or neutralization of a

battlefield operating system has a significant impact on

battlefield mobility and the projection of combat power. The 1967

Arab-Israeli war began with an Israeli air force strike on Arab

air forces. Those forces were effectively neutralized. In the

same war, an airmobile cperation, synchronized with artillery,

destroyed an Egyptian artillery group capable of disrupting the

rapid advance of an Israeli division.25 In 1982 the Israelis

preceded their ground attack in the Bekaa Valley with an assault

which crippled Syrian air defenses. By decisively crippling the

Syrian air defense operating system the Israelis ensured their air

force could support ground operations effectively.2 6 More

recently, in Afghanistan the Stinger missile helped create

conditions which facilitated ground operations by forcing Russian

aircraft and helicopters to change their tactics.
2 7

The maintenance of freedom of action in the air and on the

ground is essential for mobility. We must have the capability to

prevent or limit enemy efforts to restrict our freedom of action.

The disruption, destruction or neutralization of one battlefield

operating system may be enough to ensure mobility--as was the case

in the examples cited.
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Precision guided munitions, brilliant munitions and remotely

delivered mines have the potential to constrain maneuver. Linked

to real-time or near real-time intelligence the impact of

firepower on the ability to maneuver will be significant.

The first problem in tactics should be this: how a given
number of men ought to be ranged so that they may move and act
with the greatest velocity; for on this chiefly depends the
success of all military operations.

An army superior in activity can always anticipate the
motions of a less rapid enemy, and bring more men intc action
than they can in any given point, though inferior in number.
This must generally prove decisive, and ensure success.

28

The goal of the attacking force is the disruption,

disorganization, and destruction of the defender's forces in order

to seize a decisive point which will help to secure victory. A

question which must be solved is how to achieve the greatest

velocity and striking power of a maneuver force.

At tactical level, the dynamic element of manoeuvre theory
(the velocity component of momentum) is represented by rate of
advance, at operational level by the more complex concept of
tempo. Like rate of advance, tempo is expressed in kilometres
per hour or per day, but it represents the total distance from
initial concentration area to final operational objective
divided by the time from r~ceipt of orders by the executinq
formation to accomplishment or abandonment of its mission.

Articulation of organizations, or for lack of a better term,

the use of forward detachments and operational maneuver groups,

will help increase the rate of advance and tempo of operations.

At the tactical level forward detachments can seize geographical

objective points (bridges, transportation nodes, key or decisive

terrain) or objective points of maneuver (for example, enemy LOCs

or key command and control elements). Forward detachments may
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also cause the premature deployment and concurrent attack of

reserves. Finally, the use of reserves against the forward

detachment will prevent their timely use against the main enemy

body.

At the operational level, operational maneuier groups

accomplish the same functions in the operational depths. A fire

system (including aviation and aircraft) which complements the

operational maneuver group will be needed to accomplish the same

functions as the fire system at the tactical level for the forward

detachment. The tactical and operational fire systems facilitate

a decrease in size of organizations acting in these roles.

The use of air mechanization can also increase the potential

tempo of an organization. A noted proponent of air mechanization,

Richard Simpkin, recommends a combination of air mechanized and

ground maneuver forces for increased rates of advance. His

concept, described as the " Lance, hammer, and dozer blade", 30

consists of three parts. The "lance" is an air mechanized and/or

a ground force which is extremely agile and capable of high rates

of advance. It acts as an awl, rapidly finding the path of least

resistance for the leading ground forces. The "hammer" is a

mobile tank heavy force for irruption of the defenses. The "dozer

blade" is a mechanized heavy holding force to secure and exploit

the successes of the first two components. When the three are

combined they create a powerful, agile force capable of high

tempos of operation.
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As noted in the discussion of tempo, a maneuver force capable

of operating in narrow windows of opportunity provides significant

advantages. By acting more quickly than the enemy can react, he

is denied time. His attempts to regain it often leads to the

premature or piecemeal commitment of his forces. As a result the

enemy has lost agility.

Agility can be increased through the articulation

of unwieldy organizations, reduction in the number of command

echelons, 31 and the use of air mechanization.32 Any of these

methods can save time; the most valuable of battlefield

commodities.

Just as the articulation of an unwieldy organization can

improve its potential tempo, it can also improve the

organization's agility. The ability to shift directions quickly

requires knowledge of enemy dispositions and a force flexible

enough to accommodate changes. To some degree, that flexibility

is dependent on size. A large formation, such as a corps, is not

as responsive to changes in direction as a brigade or division.

When a formation is articulated, a smaller force capable of

quickly changing direction leads the larger force. The

flexibility of the smaller force gains more time to accommodate a

change in direction by the larger force.

Another method of improving the agility of a formation is to

reduce the number of command echelons. The problem is described

by Basil H. Liddell Hart. He says:
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The number of command echelons must be reduced. Each
added link in the chain of command causes problems. Each
tends to delay transmission of orders forward and getting
information back. And, each added link tends to weaken the
commander's power by providing him with a more remote picture
of the situation and also by diminishing the force of his
personal influence on those executing his orders. Conversely,
the fewer the intermediate headquarters, the more dynamic
operations tend to become.33

One option to address this problem is the elimination of

current brigade or division headquarters. Replacing current units

with either smaller divisions or slightly larger brigades would

eliminate one echelon of command and thereby increase speed and

flexibility.
3 4

Air mechanization is a third method of enhancing agility.

Helicopters and remotely piloted vehicles can move several orders

of magnitude faster than ground maneuver systems. This capability

can gain time for ground maneuver forces to react to changing

situations. They are capable of providing both timely

intelligence and arriving at the decisive point quickly.

In the future, as in the past, agility will remain key to

freedom of action. The Soviets hope to achieve freedom of action

by combining real-time intelligence with fires to support tactical

and operational maneuver. D. L. Smith and A. L. Meier's

description of this idea is instructive:

By the 1990's, the concepts of 'reconnaissance fire
complex' (RFC) at the tactical level, and reconnaissance
strike complex (RSC) at the operational art level will be, in
the words of Lieutenant General V.G. Reznichenko, the author
of the 1985 Soviet bible, Taktika, 'one of the most important
elements in securing real-time reconnaissance information and
destroying, with high accuracy means, enemy targets.'

Together, the RSC and RFC form a 'reconnaissance
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destruction complex' consisting of command and control, target
acquisition (the 'reconnaissance' portion) and weapon systems.
The RFC will generally be employed at division level and
destroy 'by fire' from tube artillery and multiple rocket
launchers. The RSC is an Army/Front grouping with a much
greater variety of target acquisition means and employing the
destructive capability of very long-range artillery, fixed or
rotary-wing aircraft, or operational/tactical missiles.
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The Soviets anticipate the RSC and RFC will give them the

capability for deep operations by fire. It will be their primary

means of restricting an opponent's freedom of action and

facilitating their own. Both tasks are accomplished using the

same methods; the destruction, disruption, or neutralization of

enemy battlefield systems potentially able to restrict their own

freedom of action or to restrict their enemy's freedom. The

concept is, of course, equally applicable on our side.

The attack on a battlefield operating system, even a

localized one, or the disruption, destruction or neutralization of

enemy defenses in depth will require a significant number of

reconnaissance and delivery systems linked to an effective command

and control system. A shortage of resources probably means one

will be unable to gain complete freedom of action. That makes it

necessary to key the attacks on specific systems for specific

purposes. They must use available arms and be synchronized to

achieve the greatest effect. For example, the tremendous

firepower of Soviet Army artillery can disrupt defenses or

disorganize attacks. To facilitate freedom of action the

neutralization or destruction of the artillery may be necessary.

The attack on this system should not be the sole responsibility of
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artillery, but should be a synchronized effort using available

reconnaissance and fire assets (including aviation, air force, and

electronic warfare means) and when possible combined with maneuver

for a more decisive effect. The command and control links and

nodes might be the specific target selected for attack since it is

vulnerable and its destruction would disrupt the total battlefield

operating system.

An attack against a battlefield operating system may also be

conducted to facilitate a synchronized attack against another

system. For example, the destruction or disruption of the enemy's

air defenses might be part of a synchronized attack against

indirect fire systems supporting an enemy main attack.

Successful execution of this concept demands that

intelligence collection assets and fire delivery systems be

organized into "reconnaissance-fire/strike complexes". The

complexes would synchronize intelligence collection, fires,

aircraft, and maneuver as well as exploit the capability to link

real- or near real-time intelligence linked to responsive fires.

They would also simplify the synchronized attack on enemy

battlefield operating systems. The disruption or destruction of

an enemy artillery group or the air defenses protecting the

artillery groups could possibly be accomplished through such a

strike. It would be particularly effective when combined with

maneuver. The disruption or destruction of large groupings of

enemy artillery just prior to an attack or counterattack would
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increase the chances of success. During the assault a

synchronized succession of strikes to delay or disrupt enemy

reserves would create favorable terms for the close battle.

A primary role of deep operations is to set favorable

conditions for the close battle. The disruption or destruction of

enemy reserves and key battlefield operating systems sets

favorable conditions for high rates of advance and in turn a high

tempo of operations. This is possible through the attack of enemy

battlefield operating systems using simultaneous operations to

paralyze his defense while the maneuver force shatters it through

a series of rapid, powerful, and well timed blows seizing decisive

points in his rear. One of the key elements in this concept is

the delivery of fires. The effectiveness of that element of

combat power is, to a large degree, hostage to new technologies.

III. FIREPOWER

Firepower provides the destructive force essential to
defeating the enemy's ability and will to fight. Firepower
facilitates maneuver by suppressing the enemy's fires and
disrupting the movement of his forces .... Current weapons and
means of massing fires make firepower devastatingly effective
against troops, materiel, and facilities in greater depth and
accuracy and with more flexibility than ever before.36

Firepower affects tactical and operational maneuver.

"Tactical leaders must understand the techniques of controlling

and integrating fire, maneuver, and protection, coordinating

direct and indirect fires, utilizing air and naval fires and
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substituting massed fires for massed troops. ''37 At the

operational level of war "Firepower supports friendly operational

maneuver by damaging key enemy forces or facilities, creating

delays in enemy movement, complicating the enemy's command and

control, and degrading his artillery, air defense, and air

support. At the operational level, firepower can also disrupt the

movement, fire support, command and control, and sustainment of.

enemy forces.",
38

Firepower can be used to facilitate or deny maneuver.

Delivering fires and mines accurately into the depths of the enemy

defenses can disrupt or destroy enemy fire delivery systems and

command and control as well as deny, delay, divert, or disrupt the

shifting or moving of enemy 1zf es. The same fires that deny the

enemy the ability to maneuver, control, and fire can facilitate

friendly maneuver. The enemy can be expected to possess this

capability as well. This means that one aspect of the battle at

the operational and tactical level will be focused on attacking

the enemy's ability to restrict our freedom to act. Air campaiqns

and counterbattery fighLs are examples of this type of attack.

Technological advancements, such as RPVs and accurate

electronic collection means, have expanded the capability to link

real-time intelligence to fire support. Such a combination proved

its effectiveness in the Bekaa Valley in 1982 when Israel used

airczaft, drones, electronic intercept, and remotely piloted

vehicles to strike a decisive blow against the Syrian air force

28



and air defenses. 39 The planning required detailed intelligence

collected over a long period of time, however, the execution was

controlled using real-time intelligence for timing, targeting, and

command and control. Combining real-time intelligence with long

range weapons using precision guided, brilliant, and remotely

delivered munitions suggest that a significant potential to affect

the dynamics of combat power exists. The reconnaissance

destruction complex provides the cybernetic structure required to

synchronize reconnaissance and precision fires in a real- or near

real-time frame.

The development of precision guided munitions (PGM),

brilliant munitions (BM), and remotely delivered mines combined

with the capability to link their use with real- or near real-time

intelligence may threaten battlefield mobility. Linking fires to

real-time intelligence is not a new concept. Artillery forward

observers and forward air controllers essentially provide this

capability. What is different is that intelligence collected from

the battlefield through electronic means or through the use of

RPVs and other means can be down linked immediately to

computerized command and control and fire control systems. In

other words, systems can be found more reliably, attacked more

precisely, and destroyed more surely. All this can be done much

more quickly and with significantly fewer rounds. However, the

ability to find and attack a greater number of targets will cause

overall ammunition expenditure to increase.
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A key aspect of the reconnaissance destruction complex is the

degree to which the system must rely on the electromagnetic

spectrum. The command and control and collection requirements of

this system will require the freedom to act in the electromagnetic

spectrum. This suggests that the reconnaissance destruction

complex must not only be capable of fighting for freedom of action

in the air and on the ground but in the electromagnetic spectrum

as well. Ground launched anti-radiation missiles or drones will

be needed to destroy enemy jammers. Remotely delivered jammers

and other electronic warfare means must be fully developed and

integrated into the reconnaissance destruction complex to restrict

the enemy's freedom of action.

:n order to facilitate mobility on the battlefield this new

firepower capability can help create freedom of action by striking

key elements of the enemy's reconnaissance destruction complex and

battlefield operating systems. Successful execution demands,

however, that the friendly force be protected.

IV. PROTECTION

Protection is the conservation of the fighting potential
of a force so that it can be applied at the decisive time and
place. Protection has two components. The first includes all
actions that are taken to counter the enemy's firepower and
maneuver by making soldiers, systems, and units difficult to
locate, strike, and destroy .... The second component of
protection includes actions to keep soldiers healthy and to
maintain their fighting morale. It also means guarding their
equipment and supplies from loss or damage.40
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The general's skill lies in bringing his troops close to
the enemy without their being killed before beginning the
attack.41

At the tactical level "commanders provide security against

surprise maneuver, maintain camouflage discipline, fortify

fighting positions, conduct rapid movements, suppress enemy

weapons, provide air defense, conceal positions, deceive the

enemy, and take other measures to prevent unnecessary combat

losses."'4 2 At the operational level "...commander's take similar

measures on a larger scale . They protect the force from

operational level maneuver and concentrated enemy air support.

Air superiority operations, theater wide air defense systems, and

protection of air bases are important activities associated with

maximizing combat power at the operational level."
'4 3

In the mid nineteenth century the arrival of the minie ball

and breach loaded repeating rifle signaled a change in the nature

of the battlefield. Soldiers could not face these weapons in

exposed, shoulder to shoulder formations without suffering

enormous casualties. They began to use the ground for protection

and to move in more open formations. As increasingly lethal

weapons appeared and communications imprcved, artillery moved off

the front line, defenses increased in depth, and soldiers

dispersed to reduce casualties. In World War One both sides began

with linear defenses and linear attack formations. By the end of

the war both used defenses in depth composed of mutually
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supporting strong points and infiltration (Hutier) tactics in the

attack.
44

Historically, dispersion, armor protection, terrain

shielding, speed, camouflage, and the u.se of limited visibility

have been methods of dealing with the increasing lethality on the

battlefield. These techniques will continue to be necessary in

the future and will have to be improved to accommodate the new

battlefield technology. We can anticipate the use of unmanned

aerial vehicles (UAVs), remotely piloted vehicles (RPVs), and

signal intercepts to gain the information needed for attacks on

enemy forces throughout the battlefield. Those innovations make

protection a key element in attempts to prevent or limit enemy

efforts at delaying, disrupting, diverting or destroying our

forces.

Battlefield dispersion will remain an important technique to

reduce casualties. This causes a problem with maneuver and fire

support. For maneuver, increased diQners!cn will require more

time for the concentration of forces. Again, speed can compensate

to a degree but limitations caused by the nature of terrain and

weather put an upper limit on ground maneuver speed. Increased

weapon density and longer range collection devices facilitate the

rapid concentration of fires from dispersed locations, thus

increasing flexibility and survivability for delivery systems.

Additionally, the size of combat units and their supporting

structures makes these units more difficult to move over long
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distances. Other methods of protection such as increased armor,

camouflage, and limited visibility are important aspects which

will improve protection.

Despite dispersion on the ground, forces must maintain the

capability to defend against a concentrated enemy force.

Dispersed forces compensate for this through a defense in depth

using air and ground launched fires synchronized with

counterattacks to absorb rather than block an attack. This

requires organizations that are dispersed in space but which can

concentrate firepower in time. The firepower can be organic or

available from higher or adjacent organizations.

Countering enemy firepower and maneuver requires a

combination of active and passive measures. Real- or

near real-time intelligence, combined with accurate long range

fires, changes the extent and depth of both active and passive

measures. Active measures which defeat or reduce the

effectiveness of PGMs, scatterable mines, and false signatures i.

one method. Another is to attack the battlefield operating

systems which must be coordinated or synchronized to provide such

devastating fire. Blinding or deceiving enemy intelligence

systems will further reduce the effectiveness of enemy

reconnaissance destruction complex elements.

Passive means of protection will continue to be important.

Camouflage and dispersion reduce vulnerability to enemy fire. The

increased range and lethality ot supporting fire systems helps
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counteract the weaknesses previously inherent in dispersed forces.

Operations during limited visibility lower the effectiveness of

enemy collection systems. The increased capabilities for

reconnaissance and fires place greater demands on leaders and

require a cybernetic structure agile enough to fight a portion of

the battle in real time as well as a portion several hours or days

out.

V. LEADERSHIP

Leadership provides purpose, direction, and motivation in
combat. It is the leader who will determine the degree to
which maneuver, firepower, and protection are maximized; who
will ensure these elements are effectively balanced' and who
will decide how to bring them to bear against the enemy. 4 5

A commander's leadership is exercised through the cybernetic

framework of the organization since face to face contact is not

possible on a large battlefield. The availability of real-time

intelligence and lethal fires that can be linked to that

intelligence, require a cybernetic structure that can accommodate

this need. This structure forms the framework for maneuver.

Attacking the enemy's ability to restrict our freedom of

action and to limit our availability of real-time intelligence

linked to fires will change the traditional time frames that

commanders and staffs of divisions, corps. and armies have worked.

Commanders will be more concerned with using firepower in the

present to affect battles in the future than they have been in the
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past. Both time frames, real- or near real-time and conventional,

will be critical to the overall success of battles and campaigns.

The ability to command and control forces which are dispersed

is a function of leadership and the cybernetic structure which the

leader uses to command and control his organization. Only with a

dramatically responsive cybernetic structure can firepower and

maneuver be served in the environment characterized by real-time

and near real-time operations.

The longer range of delivery systems makes units once safe

"in the rear" vulnerable to attack at any time. The constant

threat of attack places a constant demand on the soldiers morale.

Measures to deceive and hide must be taken to reduce the

possibility of detection.

The need to command and control in multiple time frames

simultaneously will place more demands on the command and control

structure. Fire delivery systems, intelligence, and maneuver must

be synchronized to gain and maintain a high tempo while reducing

the enemy's freedom of action. The current organization of

operations staffs into "current operations" and "plans" cells is

not fully compatible with a battle fought using real-time and near

real-time intelligence. The lethality and rapidity of fire will

cause an increased frequency of critical situations. These

opportunities must be rapidly seized and either exploited or

saved. The most responsive tool available to the commander will

be ground, air, and aviation fires or electronic measures. Ground
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maneuver will be comparatively slow but greater protection will

increase its survivability. As new firing and command and control

systems are fielded, or old ones made more responsive, the

operational commander will be able to immediately influence the

operation. The air tasking order's minimum 18 hour requirement

will no longer limit his options.

The operational commander must be intimately involved with

the struggle to gain freedom of action through the air campaign

and the destruction or disruption of key enemy battlefield

operating systems. The theater implication of battlefield

operating systems is setting the conditions for battle.
4 6

Available fires and maneuver must be commanded and controlled in

different time frames.

FIRES C2 INTELLIGENCE

FIGURE 6: REAL-TIME OR NEAR REAL-TIME

I NTELL I CENCE

Ct

FIREPOWER MANEUVER

FIGURE 7: CONVENTIONAL TIME FRAME.
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Figure 6 represents the time frame for command and control of

a reconnaissance fire/strike complex. Figure 7 shows the

conventional command and control linking intelligence, firepower,

and maneuver with a focus 6 to 72 hours out. These two time

frames must be used concurrently in the attack and defense in

order to gain freedom of action and to obtain favorable conditions

for the close battle. For example, as enemy reserves are

concentrating for an attack an organized fire system can be used

to disrupt preparations and force piecemeal or untimely

commitment. Additionally it increases the time available to bring

fires and air strikes against them.

The changing nature of time and the introduction of new

technologies to the battlefield have an impact on the dynamics of

combat power. Understanding the nature of the impact will help us

understand how to accommodate change. We must focus on

maintaining the right balance between the dynamics of combat power

in order to insure mobility on the battlefield.

VI. CONCLUSIONS

Maintaining mobility on a high technology battlefield is the

foundation of offensive action. It is only through offensive

action that a decision can be reached, and maneuver is the means

of achieving that decision. The maintenance of tempo, agility,

and freedom of action--the prime components of mobility--are

37



essential to effective maneuver. We must organize, equip, and

train our forces to be agile and capable of operating at high

tempos of operation. When considering the use of air mechanized

units to facilitate high tempos of operation we must be careful

not to tie aviation to ground mechanization as the tank was tied

to the Infantry prior to World War II.

Agility, an important element of mobility, can be improved

through air mechanization, unit articulation, and reduction of

command elements. The focus must be on organizing and equipping

units to maintain the highest tempo possible in the attack. In

the defense the focus must be on slowing the enemy's tempo and

creating favorable conditions for offensive action.

Since the enemy can be expected to attempt to deny us the

ability to maneuver we can anticipate the need to fight for

freedom of action. The battle for freedom of action may well

determine the success or failure of an operation. The attack of

battlefield operating systems and the use of recon-fire and strike

complexes to protect or deny maneuver will facilitate freedom of

action in the air, on the ground, and in the electromagnetic

spectrum. Maintaining freedom of action and a high tempo of

operations requires the ability to combine real-time intelligence

with responsive fires. These fires can be used to disrupt or

destroy the enemy's capability to restrict our freedom of action,

to create favorable conditions for the close battle, and to

support rapid maneuver or deny it to the enemy.
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Time, always an important quantity in war, is becoming more

important to the successful conduct of operations. Time can be

stolen from the enemy in the attack or defense. The fight for

time is won by reducing the enemy's tempo and increasing ones own

through deep operations. That fight is changing the nature of

warfare.

Real-time and near real-time intelligence and the ability to

link them to fires places new demands on the command and control

structure. It must be able to work in closely related multiple

time frames simultaneously. The planning of future actions will

ccntinue to be important but real-time intelligence linked to

fires can rapidly influence the close battle or create favorable

correlation of forces for the future close battle. The result may

tend to centralize control of the battle. Despite the probable

need to centralize control, communications systems which allow a

corps commander to talk directly to a company commander can cause

more problems than it solves. The trend in decentralizing command

and control of the close battle will continue while centralization

of the control of the deep battle will be necessary for the

effective use and control of fire and strike complexes.

Time consuming staff planning procedures are becoming

outdated. We must find ways to shorten the time required to

execute the OODA loop. Anticipation, improvisation, contingency

plans, branches, and decision support templates for both friendly

and enemy forces will improve our ability to operate at high

39



tempos of operation. Operating at high tempos requires

synchronization and agility on the part of organizations, staffs

and leaders. Modifying doctrine, procedures, and organizations

can reduce the time necessary to execute to OODA loop.

A cybernetic structure which unifies real-time intelligence

with fires is essential to mobility on the battlefield. This

capability is found in the reconnaissance destruction complexes.

Combining the concept of a reconnaissance destruction complex with

a complimenting maneuver organization and doctrine will provide

the tactical and operational commander with the tools they need to

win on a high technology battlefield.

Technology is changing the relationship of the dynamics of

combat power and the way battles will be fought. Understanding

these changes will help us to understand how to respond to them.

Through all the changes we must understand what maneuver is and

how to maintain it in the face of these changing conditions for

without maneuver; there can be no decision.
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